Introduction
The Stenian-Tonian Lajeado Group in the Ribeira Belt, southeastern Brazil (Fig. 1) , corresponds to an open-sea carbonate platform and passive margin intruded in its upper portion by the Apiaí Gabbro (Petri and Suguio, 1969; Pires, 1988; Campanha and Sadowski, 1999) .
Although the Ribeira Belt is considered a typical Neoproterozoic orogen, in this Southern region, especially in the so called Apiaí Terrane, most of its more representative metasedimentary sequences are older, and the Brasiliano/Panafrican cycle is expressed mainly as continental arc-related granitic magmatism and an oblique collisional tectonometamorphism and deformation (Campanha and Sadowski, 1999; Campos Neto, 2000; Heilbron et al., 2004; Faleiros et al., 2011; Campanha et al., 2015; Henrique-Pinto et al., 2015) .
Passive margins are widespread in the geologic time since at least the Neoarchean. They are abundant in some periods, like the end of the Neoproterozoic, but they are scarce in the Mesoproterozoic (Grotzinger and James, 2000; Bradley, 2008 Bradley, , 2011 . This is exemplified in the case of the Gondwana, where carbonate platforms and passive margins are widespread during the Neoproterozoic (mainly in the Ediacaran), but are significantly less known from the Mesoproterozoic. The periods with abundance of passive margins are usually associated with the dispersion of the supercontinents, like the Pangea break-out with the classic Atlantic type margins. On the other hand, the periods of supercontinent amalgamation are correlated with extensive active and orogenic margin development.
The Mesoproterozoic is dominated by the break-up of the Columbia supercontinent (also known as Nuna), and the formation of the Rodinia supercontinent at the end of the Mesoproterozoic and the beginning of the Neoproterozoic (Rogers and Santosh, 2009; Roberts et al., 2015) , although some authors suggested that Columbia may have been converted to Rodinia without a true dispersal (Piper, 2013; Roberts, 2013) . In this context the characterization of a Mesoproterozoic to early Neoproterozoic open-sea carbonate platform and passive margin provides important information regarding configuration of preGondwana continents.
In this paper we present new U-Pb SHRIMP and LA-ICP-MS data for Lajeado Group detrital zircons and for magmatic zircons from the Apiaí Gabbro, and discuss their regional correlations and implications for Gondwana and pre-Gondwana paleogeographies. (after Campanha et al., 2015) . Geological units: Itaiacoca Group (Ic), Água Clara Formation (Ac), Lajeado Group (L), Votuverava Group (V), São Roque Group (Sr), Serra do Itaberaba Group (It), Tigre Gneiss (T), Capirú Formation (C), Turvo-Cajati Formation (Tc), Rio das Cobras Formation (Rc), Atuba Complex (At).
Regional geology
The Lajeado Group belongs to the Apiaí terrane of the Ribeira Belt in southeastern Brazil. The Ribeira Belt is a NE-trending accretionary-to-collisional orogen related to the assembly of West Gondwana during the Neoproterozoic (Almeida et al., 1973; Hasui et al., 1975; Porada, 1979; Campos Neto and Figueiredo, 1995; Campanha and Sadowski, 1999; Campos Neto, 2000; Heilbron et al., 2004) . Hence it is an assemblage of tectonostratigraphic terranes accreted during the late Neoproterozoic, that have been partitioned by a late, orogen-parallel, crustal-scale transcurrent shear system (e.g., Dürr and Dingeldey, 1996; Campanha, 2002; Campanha and Brito Neves, 2004; Faleiros et al., 2010 Faleiros et al., , 2011 related to an oblique collision between the Paranapanema, São Francisco, Luís Alves and Congo cratons.
The southern Ribeira Belt is limited to the north by the Paranapanema craton (covered by the Paleozoic Paraná sedimentary basin) and to the south by the Luís Alves cratonic terrane. The southern Ribeira Belt can be divided into the Apiaí and the Curitiba domains or terranes, bounded by the Lancinha-Cubatão strike-slip shear zone which has been considered a late Neoproterozoic plate boundary ( Fig. 1 ; Basei et al., 2008; Faleiros et al., 2011) .
South of the Lancinha -Cubatão shear zone, the Curitiba Terrane is essentially composed of a TTG-type migmatitic orthogneiss suite (Atuba Complex) and Neoproterozoic shallow continental-shelf metasedimentary assemblages (Turvo-Cajati and Capiru Formations) (Faleiros et al., 2011) .
The Apiaí Terrane comprises extensive carbonate platforms, such as the Itaiacoca and Lajeado Groups. While the Itaiacoca Group represents deposits from very shallow waters, the Lajeado Group represents gradually deepening water lithofacies. They were considered to have formed on the passive margin of the Paranapanema Craton continent (Campanha and Sadowski, 1999; Campos Neto, 2000; Fig. 1a) . The Apiai Terrane also included the Votuverava Group, a Calymmian (1490 Ma) metavolcanosedimentary composed mainly of distal turbidites with significant basic magmatism of back arc affinity (Campanha et al., 2015) .
Known Ediacaran metavolcano-sedimentary units in the Apiai Terrane are restricted to the Iporanga and Abapã formations (Campanha et al., 2008a; Siga Jr. et al., 2009 ). In the Apiaí terrane, Neoproterozoic ages have mainly been acquired from the extensive arc-related plutonism that intrudes these sequences and for the tectono-metamorphism that affected its metasedimentary rock formations (Campanha and Sadowski, 1999) . Campos Neto (2000) related this arc magmatism with the development of an Andean-style active arc on the previously passive margin of the Paranapanema Craton. This arc is represented by the few hundred kilometers long granitic batholits of Cunhaporanga, Três Córregos and Agudos Grandes (Fig. 1 ) composed of metaluminous, I-type suites of medium to high-K calc-alkaline affinity with ages from 630 to 600 Ma (Takahashi et al., 1986; Theodorovicz et al., 1988; Chiodi Filho et al., 1989; Wernick et al., 1990; Gimenez Filho, 1993; Reis Neto, 1994; Gimenez Filho et al., 1995; Janasi et al., 2001; Prazeres Filho, 2005) . Subsequent collisional tectonics took place at 600e590 Ma followed by strike-slip, exhumation and extensional tectonics up to ca. 530 Ma (Faleiros et al., 2011) .
The Apiaí terrane in the studied area (Fig. 2) comprises the Lajeado and Votuverava groups and the Iporanga Formation, as well granitic and basic intrusions (Campanha and Sadowski, 1999) . Figure 2 . Simplified geological map and cross section emphasizing the Lajeado Group and its formations (modified from Campanha, 1991; Faleiros et al., 2012) . Also shown are the location of studied samples.
The Lajeado Group
The Lajeado Subgroup (Campanha et al., 1985 (Campanha et al., , 1986 Campanha and Sadowski, 1999) , later named as Lajeado Group (Faleiros et al., 2012 ) is composed of alternating terrigenous clastic and carbonate formations, interpreted as deposited on a open-sea shelf. It corresponds to the central belt of carbonate rocks of Bigarella (1948) and Marini and Bigarella (1967) , to the Açungui III Formation of Daitx et al. (1983) and MMAJ/JICA (1981, 1982, 1983) . Its outcrop area extends about 130 km in a NEeSW trend and is bounded by major shear zones. The upper part of the Lajeado Group was intruded by the Apiaí Gabbro (Figs. 2 and 3) .
In the studied area the southeastern limit of the Lajeado Group with the Iporanga Formation (Campanha et al., 2008a ) is the Figueira shear zone. On its western side the Lajeado Group is intruded by the Itaoca Granite, developing a metamorphic aureole with quartz þ muscovite þ biotite þ andalusite/sillimanite. Meter-to hectometer-skarn enclaves and roof pendants inside the Itaoca Granite are interpreted as derived from the Lajeado Group. To the north, the QuarentaeOitava shear zone limits the Lajeado Group from the Três Córregos arc-related granites and the Água Clara Formation (Figs. 1 and 2). Campanha et al. (1987) and Campanha and Sadowski (1999) had correlated the Lajeado Group with the Antinha Formation (Dias and Salazar Jr., 1987) , to the south in the Paraná State, although both comprise isolated transcurrent shear megalenses.
A stratigraphic subdivision for the Lajeado Group was first proposed by Barbosa (1941) and Geoffrey and Santos (1942) , and has been reviewed by MMAJ/JICA (1983 ), Campos Neto (1983 , Daitx et al. (1983 ), Chiodi Filho (1984 , Hasui et al. (1984) , Campanha et al. (1985 Campanha et al. ( , 1986 , Pires (1988 Pires ( , 1990 Pires ( , 1991 , Campanha (1991) , Campanha and Sadowski (1999) and Faleiros et al. (2012) . The currently accepted column is portrayed in Fig. 3 . The typesection crops out along the road between Apiaí and Iporanga towns.
The geological section of the studied type area is shown in Fig. 2 , where it reaches more than 5000 m in thickness. The structural style is characterized by broad open folds with subhorizontal NEtrending hinges and a steep NW-plunging axial planar slaty cleavage. Crenulation cleavages have been locally observed. Beds in the type-section are usually upright, except near the Figueira shear zone, where they are steeply overturned. Evidence of bed-parallel shearing along the contacts between the upper formations of the Lajeado Group is observed and these are suspected to be allochthonous or parautochthonous to the lower parts of the Group. Kinematic indicators show SE-directed tectonic transport. The metamorphism related to the slaty cleavage belongs to the lower chlorite zone. Chloritoid porphyroblasts are syn-to post kinematic in relation to a local S 2 crenulation cleavage.
The Lajeado Group is subdivided into seven formations (Figs. 2 and 3). The basal terrigenous Betari Formation starts with metasandstones and oligomitic metaconglomerates interpreted as alternating A-B turbiditic levels, grading towards the top into thinner metarythmites interpreted as a series of C-D-E turbidite levels, suggesting a transgressive sequence. It is covered by two dark-gray calcitic limestone formations, Bairro da Serra and Mina de Furnas, which are interstratified with sparse thin phyllite layers, the thickest of which was called the Água Suja Formation. The limestone banks show submetric hummocks, graded bedding, slump breccias and locally ripple marks. They seem to reflect a distal shelf environment but still within the reach of storm effects. The upper Mina de Furnas limestones are overlaid by the Serra da Boa Vista Formation of pale colored meter thick fine-grained sandstone banks locally with thin layers of finer clastic rocks, small ripple marks and metric sigmoidal shape banks. These sandstones are overlain by the Passa Vinte Formation, a limestone with restricted areal distribution, which represents the only very shallow water facies of the Lajeado Group, locally exhibiting algal mats. The upper unit is the Gorutuba Formation which is characterized by very thingrained distal rhythmites including interbedded siltstones, mudstones, marls and locally limestones. Its sheared contact with the underlying Passa-Vinte limestone and the apparent incompatibility between the sedimentary facies suggests that the Gorotuba Formation could be allochtonous. Petri and Suguio (1969) considered that the sequences now called the Lajeado Group were deposited in a neritic platform environment far from the coast and suggested that the oligomitic metaconglomerates from the base of the Group constitute proximal turbidites or fluxturbidites. Campanha et al. (1985 Campanha et al. ( , 1986 Campanha et al. ( , 1987 , Campanha and Sadowski (1999) also considered a paleogeography of continental shelf, slope and abyssal plain, respectively for the Lajeado Group, the Iporanga Formation and the Votuverava Group. Later, the last two are demonstrated to have distinct depositional ages, Ediacaran for Iporanga Formation and Calymmian for the Votuverava Group (Campanha et al., 2008a (Campanha et al., ,b, 2015 . Pires (1988) considered the Lajeado Group as a succession of turbiditic systems, where the variation of the sea level would be the Figure 3 . Lajeado Group, stratigraphic column (after Campanha et al., 1985 Campanha et al., , 1986 Campanha, 1991) . main factor for the accumulation of sediments, as was also stated by Barbour et al. (1990) for whom the tectonic environment was also a continental shelf. Pires (1991) considered the carbonate sequence as progrational in character and related to a regressive episode, represented by wave-influenced, shallow platform to slope (carbonate ramp) sediments. A passive margin was assumed by Campanha and Sadowski (1999) and Campos Neto (2000) , related to the Paranapanema continent to the NW. The paleocurrent directions in Lajeado Group (Petri and Suguio, 1969; Campanha et al., 1985 Campanha et al., , 1986 Pires, 1988 Pires, , 1990 Pires, , 1991 Campanha, 1991) support this assertion. Heavy minerals provenance study showed textural and mineralogical maturity suggesting a distal or tectonically stable source area, in a passive margin with cratonic source areas (Nobrega et al., 2006) . The large thickness of the entire column, the facies distribution and lateral variability are more consistent with a passive margin environment than a cratonic shallow sedimentary cover.
The Apiaí Gabbro
The Apiaí Gabbro (Morgental et al., 1975; Campanha, 1991; Campanha and Sadowski, 1999; Archanjo et al., 2012; Faleiros et al., 2012; Oliveira et al., 2012) forms a lopolith-like intrusion emplaced in the upper units of the Lajeado Group, especially the Gorutuba Formation, with an exposed area about 30 km 2 . Similar metabasic rocks intrude others formations of the Lajeado Group south of the studied area (Maniesi, 1997; Maniesi and Oliveira, 2000, 2002; Oliveira et al., 2002) . It is composed of gabbro, diabase or microgabbro with augite þ hypersthene þ andesinelabradorite plagioclase and accessory magnetite and ilmenite. The rocks show equigranular, nonfoliated and medium-grained ophitic to subophitic textures. Intergrowth of hornblende and biotite in corroded edges of augite and hypersthene and the occurrence of chlorite veinlets are evidence of late incipient hydrothermal activity. The rocks have SiO 2 of 49e52 wt.%, positive 3 Nd values and can be classified as subalkaline tholeiitic basalts with closer compositional similarities to MORB (Frascá et al., 1997; Oliveira et al., 2002 Oliveira et al., , 2012 . Due its typical magmatic microstructure and nonaltered mineralogy, Campanha and Sadowski (1999) proposed that the Apiaí pluton could be a post-tectonic intrusion. On the other hand, Archanjo et al. (2012) provided evidence from magnetic fabric and textural studies that it is a pre-tectonic folded sill-like body. The contacts of the Apiaí Gabbro with the country rocks are mainly concordant but locally discordant. Contact metamorphism is observed mainly with the Gorutuba Formation where a meterscale hornfels zone is developed, mainly in metamarls, with randonly oriented millimetric euhedral crystals of diopside, actinolite, calcite, epidote, quartz.
Geochronology

Former geochronological data
As volcanic intercalations in the Lajeado Group are not known, there is not a direct absolute age for its deposition. Granite intrusions on the Lajeado Group gave ages of 612 AE 3 Ma (Itaóca Granite, U-Pb SHRIMP, Salazar et al., 2013) and 605.4 AE 3.5 Ma (Apiaí Granite, U-Pb, Hackspacher et al., 2000) . Geochronological studies for the Apiaí Gabbro had yielded different results. Amaral et al. (1966) reported a 123.5 Ma K/Ar age, although the geological evidence pointed for a Precambrian age. Silva et al. (1981) presented a 675 AE 41 Ma plagioclase K/Ar age. Daitx et al. (1983) reported that six samples have ages between 800 and 3000 Ma, probably due to excess Argon. Daitx et al. (1990) Tassinari et al. (1990) analysed former and new Pb and Sr isotope data for hydrothermal galena veins cutting the Lajeado Group limestones, suggesting the formation of these veins by remobilization from crustal sources due a metamorphic event around 1100e1400 Ma.
Analytical methods
Zircons were extracted from 100e200 mesh fractions using standard isodynamic, gravimetric and magnetic techniques. The grains were hand-picked using a binocular microscope. Cathodoluminescence (CL) and scanning electron microscope (SEM) images were used to identify the best points for U-Pb analysis, avoiding fractures, inclusions or metamict areas that may have experienced Pb loss.
SHRIMP U-Pb data were obtained using a w25 mm diameter spot. Details of the analytical procedure, as well as of the calculations of the analytical errors are presented in Stern (1998) and Williams (1998) . The decay constants and current 238 U/ 235 U of Steiger and Jager (1977) has been used to calculate ages. U concentrations were calculated using the SL13 standard (U ¼ 238 ppm) and 206 Pb/ 238 U ratios were calibrated using the FC1 standard (concordant, 1099 Ma). UePb analyses by LA-MC-ICP-MS were carried out using the Finnigan Neptune coupled to an eximer ArF laser (193 nm) ablation system. The mounts containing zircons were cleaned in a HNO 3 solution (3%) and in ultraclean water bath.
The ablation was done with spot size of 29 mm, at a frequency of 6 Hz and an intensity of 6 mJ. The ablated material was carried by Ar (w0.7 L/min) and He (w0.6 L/min) and analysis was undertaken in 60 cycles of 1 s. Unknowns were bracketed by measurements of the international standard GJ-1, following the sequence 2 blanks, 3 standards, 13 unknowns, 2 blanks, and 2 standards. Raw data were reduced off-line with corrections for background, instrumental mass bias drift and common Pb.
The ages for Neoproterozoic zircons are derived from 206 Pb/ 238 U ratios, following correction for common Pb by the 207 Pb method (Compston et al., 1984) and use of the Cumming and Richards (1975) dates (analyses inverse-variance weighted, 95% confidence and rounded to the nearest million year), based on grouping of sites interpreted from CL images to belong to one generation of zircon. The dates were calculated using the program Isoplot (Ludwig, 1999 U TeraWasserburg plots.
Results
The Apiaí Gabbro gave a small yield of prismatic to angularanhedral zircons with lamellar to oscillatory zoning (Fig. 4) . Apart from two analyses on the margins of grain 4, other sites had moderate U content with high Th/U > 1, typical of zircons grown from gabbroic magma. Twelve zircons from a sample of the Apiaí Gabbro (sample FS-31, (Figs. 6 and 7) . This shows that at least some grains underwent protracted recycling in surficial systems. Sample LAJ-09 is a metasandstone from one of the upper units, the Serra da Boa Vista Formation (Figs. 2 and 3) . Sixty four zircons were analysed by LA-ICP-MS at the University of São Paulo. Most analyses Cumming and Richards (1975) .
All uncertainties are 1s. yielded close to concordant ages (Fig. 8a,b , Table 2 ). There is a dominant population with ages of 2200e2000 Ma. There are a few older grains up to Mesoarchaean age (maximum 3300 Ma), plus a minor population at 1800e1700 Ma. A single grain (analysis 31.1) gives an age of w1200 Ma, which is the youngest detritical zircon obtained. Sample IP-61 is from a metaconglomerate of the Lajeado basal unit, the Betari Formation (Figs. 2 and 3 ). Nineteen zircons (Fig. 8c,d ) were analysed by SHRIMP at the Australian National University. The majority of the grains showed ages between 1750 and 2000 Ma, one grain (20.1) yielded a w2740 Ma age and two others (10.1 and 16.1) have Mesoproterozoic ages (w1500e1400 Ma; Fig. 8c,d , Table 3 ).
Discussion
The youngest detrital zircons in the Lajeado Group indicate deposition after 1400e1200 Ma, whereas the 877 AE 8 Ma age on the Apiaí Gabbro, gives the minimum age of deposition. The analyses of detrital zircon grains presented here show the importance of Palaeoproterozoic source areas (2200e1800 Ma) with some Archean and Mesoproterozoic (1500e1200 Ma) contributions. These results are compatible with those presented by Basei et al. (2005) and Siga Jr. et al. (2011) for the Ribeira Belt, south of the present area.
The presence of some w1400 Ma detrital zircons could suggest provenance of some detritus from the neighboring Votuverava Group (Campanha et al., 2008b; Siga Jr. et al., 2011; Campanha et al., 2015) . However zircons of this age in the Votuverava Group are derived from metabasic rocks and are notably different from the detrital rounded zircons from the Lajeado Group. Previous publications showed that detrital zircons from the Apiai terrane are Palaeoproterozoic and Archaean with a main peak at w2.2 Ga. Basei et al. (2008) proposed "African" and a "South American" signatures with different detrital zircon ages across West Gondwana. While the Ribeira (understanding "Ribeira" mainly as the Apiaí terrane) sources are only Palaeoproterozoic and Archaean, the sources for the southern Dom Feliciano belt and the African Damara and GariepeRocha belts include Neoproterozoic zircons, suggesting a major suture; it was proposed that the sources for the "Ribeira basin" was essentially derived from the Paranapanema and Rio de la Plata cratons, whereas for the Damara and GariepeRocha belts source areas were from the Namaqua Belt. Henrique-Pinto et al. (2015) also demonstrated the Paleoproterozoic and Archean sources for the Ribeira belt (São Roque Group) detrital zircons, without Neoproterozoic ages, as well an essentially continental (cratonic) provenance. But they suggested that the Ribeira Belt is part of the reworked border of the São Francisco paleoplate, displaced southwestward as a result of significant dextral orogen-parallel tectonics during the Neoproterozoic collision (Campanha and Brito Neves, 2004) instead of a Paranapanema continent border as proposed for example by Campos Neto (2000) . Although most of the Precambrian carbonate platforms in the West Gondwana, like the Bambui and Corumba groups show Criogenian to Ediacarian ages (Boggiani et al., 2005; Babinski et al., 2008; Campanha et al., 2010 Campanha et al., , 2011 Pimentel el al., 2011) , the results presented here stress that the Lajeado Group in the Southern Ribeira Belt must be deposited earlier, in the Tonian-Stenian interval. For Bradley (2008 Bradley ( , 2011 , only two passive margins are known from ca. 1200 to 1050 Ma, in the borders of Siberian and Baltic cratons. Especially thick terrigenous-carbonate successions occur at southeastern margin of the Siberian platform, the lower Riphean (1650e1350 Ma) Uchur Group, the middle Riphean (1350e1000 Ma) Aimchan and Kerpyl groups, the upper Riphean (1000e650 Ma) Lakhanda and Uy groups, and the Vendian Yudoma Group (Khudoley et al., 2001) .
Mesoproterozoic depositional ages in the Brazilian Shield are known mainly for the Espinhaço Supergroup, which is composed essentially by continental sediments comprising metasandstones, metapelites and metaconglomerates with subordinate metavolcanic and carbonate rocks deposited as an intracontinental riftsag basin covering the São Francisco Craton and affected by the marginal portion of the Neoproteroic Araçuai belt (Chemale Jr. et al., 2012) . Similar ages are also found in the SunsáseAguapeí province (1.20e0.95 Ga), in the SW border of the Amazonian Craton. Its evolution can be delineated into three steps: (1) a passive margin represented by the Sunsás and Vibosi groups (<1.2 Ga); (2) the collisional stage (1.11e1.00 Ga) related to the Greenvilian Amazonian e Laurentia collision; and (3) the post-tectonic and anorogenic events (Litherland et al., 1986 (Litherland et al., , 1989 Sadowski and Bettencourt, 1996; Teixeira el al., 2010) . In the absence of evidence for Greenvilian tectonometamorphism in the Ribeira belt, despite some suggestion in Campanha et al. (2015) , it is hard to correlate the Apiaí terrane with the Sunsás-Aguapeí province.
Thus the Lajeado Group as a StenianeTonian passive margin carbonate platform should be at the margin of Columbia/Nuna or the Rodinia. Alternatively it may represent a passive margin in a back-arc sea, as an oceanic back-arc setting has been proposed for the regional neighboring Votuverava and São Roque groups (Hackspacher et al., 2000; Tassinari et al., 2001; Campanha et al., 2015) in the Apiaí terrane. But its proper position in a Mesoproterozoic/Early Neoproterozoic paleocontinent configuration is hard to stablish due the lack of paleomagnetic poles in the surrounding cratons (Paranapanema, Luís Alves) and the allochtonous character of the Apiaí terrane. The Paranapanema Craton (Campos Neto, 2000; Mantovani and Brito Neves, 2005) is completely covered by Paleozoic sedimentary rocks and was recognized by data from deep boreholes and geophysical studies, hampering the understanding of its geotectonic relationships. On the other hand, the suggestion that the Ribeira (Apiaí) belt is part of the reworked border of the São Francisco paleoplate (Henrique-Pinto et al., 2015) is possible but still speculative.
The SHRIMP U-Pb zircon age obtained for the Apiaí Gabbro (877 AE 8 Ma) is coincident with the much less precise former Sm/ Nd (885 AE 53 Ma) and Rb/Sr (850 AE 85 Ma) isochron ages Oliveira et al., 2002) and is interpreted as the emplacement age. Two rim sites on the edge of grain 4 with ages at around 600 Ma and low Th/U ratios are roughly coeval with a former discordant U-Pb age in one zircon grain and monazite fraction, (Hackspacher et al., 2000) as well as the timing of Cumming and Richards (1975) .
All uncertainties are 1s.
emplacement of neighboring granite intrusions (Hackspacher et al., 2000; Salazar et al., 2013) and are probably associated with the slight hydrothermal alteration observed in the gabbro. The Apiaí Gabbro displays similar age to other intrusive basic rocks in the Lajeado (Maniesi, 1997; Maniesi and Oliveira, 2000, 2002; Oliveira et al., 2002) and Itaiacoca (Siga Jr. et al., 2009 ) groups. They represent a tholeiitic magmatism possibly related to the initial break-up of the Rodinia continent and the formation of the Brasiliano oceans.
Conclusions
(1) The maximum age of deposition for the Lajeado Group is given by the youngest detrital zircons with ages of 1400e1200 Ma, whereas its youngest age is constrained by the Apiaí Gabbro intrusion at 877 AE 8 Ma. This gives a StenianeTonian age interval for its deposition. (2) The source areas for the Lajeado Group are mainly Palaeoproterozoic (2200e1800 Ma) with some Archean and Mesoproterozoic (1500e1200 Ma) and of distal or tectonic stable cratonic character. (3) The passive margin sequence represented by the Lajeado Group thus formed in late Mesoproterozoic to the early Neoproterozoic, and is markedly older than the more widespread Gondwanan late Neoproteroic passive margin and carbonate platforms sequences formed upon the breakup of Rodinia. 
